Effect of different insulin secretagogues and blocking agents on islet cell Ca2+-ATPase activity.
Plasma membrane Ca2+-ATPase activity was measured in rat islet homogenates. The enzyme was inhibited, in a dose-dependent manner, when the islets were preincubated for 5 min with different concentrations of glucose (2 to 16 mM). This inhibition disappeared almost entirely after 15 min incubation, regardless of the glucose concentration in the medium. Simultaneous measurement of insulin in the medium revealed a stimulatory effect of glucose upon insulin secretion. The Ca2+-ATPase activity was also inhibited when the islets were preincubated for 3 min with other stimulators of insulin secretion such as gliclazide (76 microM), tolbutamide (1.5 mM), glucagon (1.4 microM) + theophylline (10 mM) and ketoisocaproic acid (15 mM). Conversely, the activity of the enzyme was significantly enhanced when the islets were preincubated briefly with the insulin secretion blocker, somatostatin (1.4 microM). Neither glucose nor any of the other substances tested when added directly to the enzyme assay medium modified significantly the Ca2+-ATPase activity measured in the islet homogenates. These results would suggest that the activity of the islet plasma membrane is modulated by one or more of the intracellular metabolites produced when the islets are challenged by the insulin stimulator or blocking agents.